Introduction 1 ©
Sustainable economic development cannot be achieved without environmental protection because sustainable development involves economic growth, social equity and environmental sustainability. In 1972, during the first international conference on the environment in Stockholm, policymakers and environmentalist broadly identify exploitation of natural resources, carbon emissions, and extinction of biodiversity by developing countries. But, developing countries do not have sufficient financial resources to prevent such damages to the environment. The developing countries consistently pointed out that they do not have funds to allocate for the protection of the environment. They also argue that developed nations achieved development through the exploitation of the natural resources and damaged the environmental quality largely but they have not invested for the protection of the environment until they got sufficient industrialization. The articles 2 and 12 of the Stockholm Declaration state that additional financial and technical assistance should be provided to the developing countries for the protection of the environmental quality.
During the Rio Earth summit in 1992, developed nations like the United States, the members of the European Community, Canada and Japan announced that they will increase the financial assis-tance over the next five years. After this announcement many developing countries show their concern that such grants should not reduce the foreign aid aimed for the improvement of basic human needs and economic development. In 2005, the leaders of the G8 group countries met at the Gleneagles Golf Resort in Scotland to address the global environmental issues. All members agreed to provide financial assistance and access to the clean energy technologies to the developing countries for the protection of the environment. Overtime, many efforts have been observed for the protection of the environment.
In this paper we have analyzed the environmental impact of foreign aid in Pakistan. Like many other developing countries, Pakistan is also confronted with the shortage of financial resources and meets it through borrowing from internal and external resources. Since independence, Pakistan has resorted to borrow foreign loans and grants for its development needs. In November 1947, the US approved military aid worth of $10 million against the Pakistan's request of $170 million. During 1950s, Pakistan has also started to receive loans under the Colombo plan (Hasan, 1999) . Till 1966, Pakistan received $5 billion from the US in the form of loans. At that time, the growth oriented government of Pakistan realized that in order to compete with the faster growing population (3 percent per annum) the required growth rate is 6 percent but the savinginvestment gap was a major constraint to achieve such a high growth rate continuously. Ultimately, the government relied upon the foreign loans and grants to fill this gap. Table 1 ). Pakistan has received $30.72 billion of external loan during 2004 to 2014 1 . Similarly, gross domestic product (GDP) per capita is also showing an increasing trend overtime which may be considered as an indicator of the overall growth of the economy. But, along with this growth carbon dioxide (CO 2 ) emissions per capita have also increased overtime which is a negative externality for the environment (see Table 1 ). Among 1 other factors, FDI and energy consumption are also significant drivers of environmental damage in Pakistan. The FDI-environment relationship can be well explained through the pollution haven hypothesis. The hypothesis states that developing countries try to attract FDI and purposely underestimate the environmental damages. Thus, due to less stringent environmental laws foreign investors move their production base to the developing countries. Whereas, pollution halo hypothesis argues that FDI not only helps to transfer cleaner technologies to the developing countries but it also enables the producers to use less pollutant technologies for the production purposes. It is also documented by various studies that use of oil, coal and other energy sources in production and transportation systems leads to degrade environment by emitting CO 2 (Grossman and Kruger, 1991; and Antweiler et al., 2001 energy consumption in case of Pakistan for formulating appropriate economic policies for securing our environment from the ill-effects of the foreign aid, grants and FDI. Section 1 presents literature review on the empirical nexus between the foreign aid and the environment, Section 2 describes the theoretical framework with data and econometric methodology used in the study, empirical results and discussion are illustrated in Section 3 of the study, and the Final Section concludes the study with some policy recommendations.
Literature review
The foreign aid literature is particularly devoted to evaluating the effect of aid on the economic growth. In case of Pakistan, there is lack of empirical literature on the nexus between foreign aid and the environment. Most of the researchers analyze the impact of foreign aid on the economic growth of the country. For example, find that dependence on the stable and sustainable external resources could be helpful in enhancing economic growth in Pakistan. Whereas, Khan and Rahim (1993) , Khan (1997) , Ishfaq and Eatzaz (2005), Javid and Qayyum (2011) reported negative relationship between foreign aid and the economic growth. This deteriorating effect of foreign aid on the economic growth is associated with the ineffectiveness of macroeconomic policies, misutilization of foreign aid and economic instability in the country. In this study an attempt has been made to investigate the empirical nexus between the foreign aid and the environmental quality and its implications for Pakistan. Thus, this study is pioneer in investigating the foreign aidenvironment nexus in case of Pakistan.
Analytical framework
To model the effect of foreign aid, FDI, per capita income and energy consumption on carbon emissions, we use the following functional relationship.
Where CO 2 represents Carbon dioxide emissions measured in metric tons, used as a proxy for the environmental degradation. The foreign aid has two components including foreign loans (FRL) and foreign grants (GR) which are used to measure the environmental impact of foreign assistance in Pakistan. The rationale behind using foreign loans and grants is that governments usually use foreign loans and grants for their development and capital expenditures which can significantly affect environmental quality. FDI is foreign direct investment measured in its net inflows. GDP represents real GDP per capita, and EC represents fossil fuel energy consumption (as a percentage of total energy consumption). In order to test the relationship conceptualized above, the empirical model can be written as follows: 
We have selected all these variables on the basis of relevant theoretical and empirical literature available on the impact of foreign aid on the environmental quality. All variables used in this study are in natural log form. The GDP per capita has been included in the model to test the impact of growth on the environment. The coefficient of growth (β 1 ) can be positive or negative depending on the nature of growth (Shahbaz and Leitao, 2013) . The impact of aid and grants on the environment can be positive or negative depending upon the priorities and commitments of the donors and the recipient countries. Usually, developing countries like Pakistan give less importance to the environmental protection and safety as compared to other developmental objectives like growth, investment and economic stability. We expect the signs of the foreign aid and grants coefficients (β 2 , β 3 ) to be positive (Trap, 2000) . The signs would be negative if the donors and the recipient countries are committed to improve the environmental quality through different laws and protections schemes. The justification for incorporating FDI in this model is that with increase in foreign direct investment, the environmental degradation also increases. As economic theory asserts that beyond a certain level FDI lowers CO 2 emissions as multinational corporations (MNCs) adopt new production technologies to enhance output with less emissions.
Hence, the expected sign for β 4 is negative. Contrary to this, the sign would be positive if environmental laws are less stringent in a country because in such a situation MNCs enhance their production at the cost of environment (Pao and Tsai, 2011 
Empirical results and discussion
Before applying the ARDL bound testing technique it is important to test the order of integration of all variables. Although, the ARDL technique does not require the pre-testing of the order of integration of the variables but in the presence of I(2) ARDL yield spurious results. In order to examine the stationarity property of the time series we have employed DickyFuller-GLS unit root test. The results of the DF-GLS unit root test are reported in Table 2 . Results reveal that all variables except FDI are non-stationary at level but they became stationary at first difference. Thus, the mix order of integration implies that we can apply the ARDL technique. After checking the stationarity property of the time series, we have applied the F-test to check the existence of the long run relationship among all variables of model (2) . The cointegration test results are reported in the Table 3 . Akaike information criterion (AIC) and the Schwartz Bayesian criterion (SBC) are two commonly used criteria for the lag order selection of the variables. In this study we have followed the SBC for the lag selection because SBC selects the minimum possible lag length (Pesaran and Smith, 1998) . Results of the F-test are reported in Table 3 . When each variable is taken as dependent variable one by one and after comparing the value of Fstatistic with critical bound values we find that there exists only one cointegrating vector among all variables (see Table 3 ) 4 . When LCO 2 is taken as dependent variable we see that the computed F-statistic exceeds its upper critical bounds value. Hence, we reject the null hypothesis that there is no cointegration between LCO 2 and explanatory variables of the study 5 . We therefore conclude that there exists the long run equilibrium relationship between CO 2 and regressors given in equation (2) . On the other hand, when LGPC, LFRL, LGR and LEC are taken as dependent variables one by one and regression is run we find no cointegration because in all cases the computed value of F-statistic is less than their respective lower bound values (see Table 3 ). Some important diagnostic tests are reported in the last columns of the Table 4 . On the basis of the Pvalues of the diagnostic tests we can conclude that there is no problem of normality, heteroskedasticity, and the serial correlation in the model. Furthermore, the functional form test based on the Ramsey's RE-SET tests hows that the model is correctly specified. After performing these tests we move to the long run and the short run estimates of the model. The long run estimates of the model (2) are reported in Table  4 . The ARDL estimates reveal that the per capita GDP has positive relationship with the carbon emissions. The coefficient of the per capita GDP is statistically significant and its value is 0.042 showing that one percent increase (decrease) in per capita GDP will result in 0. Note: * significant at 10%; ** significant at 5% ; *** significant at 1%.
The estimate of foreign loans (LFRL) is 0.458, which indicates that foreign loans are significant contributor to the environmental degradation. Similarly, foreign grants also proved a significant determinant of carbon emissions in Pakistan. With one percent increase (decrease) in grants, carbon emissions will increase (decrease) 0.152 percent. One possible reason for this deteriorating effect of foreign loans and grants on the environment could be the inefficient and nondevelopmental utilization of the foreign aid. When foreign assistance comes in any country then government decides to utilize it as a combination of public goods and private goods. But usually the public goods can benefit the environment more because of government power to implement stringent environmental laws. Thus, the conversion rate from foreign aid to government public goods provisions is the key determinant of foreign aid's environmental impact (Lopez and Palacios, 2010; Lopez, Galinato and Islam, 2011; Halkos and Paizanos, 2012). Similarly, the commitment of the recipient country also plays an important role in determining the impact of foreign loans and grants on the environment quality. Developing countries like Pakistan consider foreign loans and grants as a main source for their revenue generation and due to lack of financial resources these countries use foreign assistance mainly for the fulfillment of the basic needs and covering the budget deficit rather than utilizing it for the protection of the environment or environment friendly developmental projects. Finally, empirical evidence indicates that energy consumption leads to increase carbon emissions. With one percent increase (decrease) in energy consumption the carbon emissions will increase ( The short run estimates of the model are reported in Table 5 . Results indicate that all variables are statistically significant and contribute positively to the carbon emission in the short run. Hence, we can infer that the short run estimates of the model are consistence with their long run counterpart coefficients. However, the short run coefficients are quantitatively smaller than the long run coefficients (see Table 4 and 5). This implies that the LFDI, LGPC, LFRL, LGR and LEC have more adverse impact on the environment in the long run as compared to the short run. Similarly, the sign of the ECT(-1) is negative and statistically significant which shows that the external shock is temporary and about 6 percent disequilibrium in the previous year of CO 2 emissions is corrected in the current year. Note: * significant at 10%; ** significant at 5%; *** significant at 1%.
Conclusions and policy implications
There is hot debate regarding the sustainability of the environment and growth. The present study attempts to investigate to what extent environmental quality in Pakistan is affected by the foreign aid along with per capita GDP, FDI and energy consumption. Loans and grants are used as a proxy of foreign aid. The study has accomplished its task covering the time period from 1972 to 2013 using the ARDL bound testing technique. The findings of the study reveal both loans and grants appeared statistically significant and positively affect the environment quality. Similarly, LGPC, LFDI and energy consumption have also been proved to be significant determinant of inflation in the country.
Policy implications of the study are straight forward. Firstly, the findings that the loans and grants are significant contributors to the carbon emissions suggest that strong domestic environment institutions are required for discouraging the environment unfriendly projects in the country. Similarly, this is also the responsibility of the government to explore alternative sources to finance their expenditures rather than relying upon foreign aid. On the other hand, the donors should ask the recipient country to show their commitments for the improvement of the environment quality before the disbursement of the loans and grants. Secondly, the positive association between per capita GDP and carbon emission requires that the government and the policy makers should form and adopt green growth strategies rather than just focusing on the growth oriented policies. Thirdly, the coexistence of positive relationship between FDI and CO 2 indicate that government should introduce effective policies to regulate FDI and environment nexus through reduction of carbon emissions. This can be done though the imposition of tariffs on the import of pollutant material. Finally, the finding that fossils fuels energy consumption is a significant determinant of the carbon emissions in Pakistan suggests that the policy makers should focus on the organized plan to shrink energy waste and application of energy savings projects, efficiency replacement programs, setting up efficient transformers and use of solar and wind energy.
